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AGENDA

Introduction

• Background Information of Puerto Rico

• Impact of Environmental Studies

• Regulation

• What is Non-PRASA

• Why a water quality monitoring project?

Objectives and Goals

• Trustful Interactions

• Water Quality

• Training: Community & Students

• Identify deficiencies on water quality monitoring
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INTRODUCTION

Background Information: Puerto Rico is a Caribbean island and unincorporated U.S.

territory with a landscape of green mountains, waterfalls and the tropical rainforest of El Yunque
National Forest. It's known for its white-sand beaches and coral reefs, popular for snorkeling, diving,
surfing and sailing. In San Juan, the capital and largest city, the Isla Verde area is known for its beach
bars, nightclubs and casinos. (Google)

• Map of Non-PRASA systems distribution in Puerto Rico (Courtesy of Dr. Hwang) 2



SUPERFUND SITES IN PUERTO RICO

PROTECT Study Area

Impact
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REGULATION AGENCYIntroduction

4



NON-PRASA

 Puerto Rico had a total of more than 300 community-managed water distribution
systems. These where not supplied by the Puerto Rico Aqueduct and Sewer Authority
(PRASA) for potable water, and are thus known as Non-PRASA systems.

 At the present there are around 200 Non-PRASA communities left (mostly in the
central area of the island), which still rely on their own water systems and commonly
have no or limited disinfection processes

Introduction

Treatments

Water Sources

Community –
managed water

systems
Non-PRASA

Surface
Water

Disinfection Filtration

Ground
Water

Disinfection

Government
Managed
System PRASA
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Title 40 CFR (Code of Federal Regulations)

Puerto Rico does not have amendments or additional restrictions to
the 40 CRF

The Department of Health inspects and monitors compliance for
potable water for AAA and community systems

The EPA monitors and audits the Department of Health

REGULATIONIntroduction
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PROJECT: WATER QUALITY
MONITORING

Civil Engineering

EPA-GRO
Award
2014

PROTECT
TRAINEE
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OBJECTIVES AND GOALSWater Quality
Project

1) Engage in trustful
interactions between the

community, academia and
regulation agencies

2) Determine the water
quality of the source water

and tap water

3) Training local community
members and Engineering
students in the STEM field

4) Identify deficiencies in the
water quality monitoring

process 8



OBJECTIVES AND GOALS (1)Water Quality
Project

• Honesty when
talking to community
members (IRB
Compliance)

• Meet my
responsibilities
though out the
project (Community,
Agencies, Academia)

1. Engage in trustful
interactions
between the
community,
academia and
regulation agencies
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OBJECTIVES AND GOALS (1)Water Quality
Project

Compliance
with
schedule

Compliance
with visiting
procedures

Available

Delivery
Compliance

Support
anyway
possible

Community
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OBJECTIVES AND GOALS (1)Water Quality
Project

EPA-Citizen Science
workshop 2015

EPA- Region 4 Summer
Internship (QAPP, SOPs,
Laboratory and Analytical
methods, etc…)

PR Department of Health:

Discuss concerns,
monitoring logistics,
systems treatment and
compliance

Academia:

Radio Interviews

Conference Presentations
(SRP 2015, PRLSAMP,
UPRM Sigma, NWQMC,
others…)

Agencies
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OBJECTIVES AND GOALS (1)Water Quality
Project

• April 9th, 2016 Water Quality Monitoring Day @ Puerto Rico
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SUMMER INTERNSHIP: EPA REGION 4Water Quality
Project
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RESEARCH TRANSLATION: SRP (2015) &
PRISM (2016)

Water Quality
Project

Conference
Presentations

Academia

Conferences: SRP 2015,
SACNAS 2015, PRLSAMP
2016
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OBJECTIVES AND GOALS (2)Water Quality
Project

• Generate a Project
Plan

• Determine
Parameters and
Methods to be used

2. Determine the
water quality of the
source water and
tap water
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OBJECTIVES AND GOALS (2)Water Quality
Project

• Interact with
community leaders

• Provide results

• Coordinate visits

Community

• Collect Water
Sample

Field Work

• Determine which
methods could be
done on budget

Laboratory Analysis
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Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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BO. HATILLO AÑASCOSite Location

Figure 2. Location Map of
the Sampling Points
(Martinez, 2015).

Figure 1. NON-PRASA Community in Bo. Hatillo,
Añasco, Puerto Rico (Google Maps, 2016)
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Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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PARAMETERS AND THEIR
METHODS

Water Quality
Project

 Temperature

 Specific Conductivity

 Salinity

 pH

 TDS

 DO (HACH METHOD 8000)

 Chlorine (HACH METHOD

8167)

 Phthalates (DBP, DEP,

DEHP) (EPA 35106)(EPA

8270D)

 VOCs (Chloroform) (EPA

551.1)

 An ion (EPA 300)

 Cat ion (EPA 300)

 Turbidity (EPA 180)

 Arsenic (HACH KIT 280000)

 Total Coliforms (HACH

METHOD 10029)

 TOC (HACH METHOD 10129)

 Field (GW RULE 71 FR

65574) 20



Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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HOUSEHOLDS SELECTIONParticipants

Total of Sites (9 points):

 Households= 7

 Pump (Ground Water)=1

 Tank (Treatment)=1
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Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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FIELD WORK…Sampling

 Chlorine Testing

 Tank inspection

 Data recording  Sample Collection
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Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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LABORATORY WORK…Laboratory

 Laboratory
Process

 VOCS extraction

 Phthalates extraction 26



DATAAnalysis
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pH MCL Range: 8.5-
6.5
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September 2015 Results
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DATAAnalysis
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• Data from September and October 2016
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DATAAnalysis

Detection
23%

No
Detection

77%

Total Arsenic

2

21

Total Coliforms

Positive

• Data from September and October 2016
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DATAAnalysis

• Average results of data for 2015 30



Water
Quality
Project

Site
Location

Field and
Laboratory
Methods

Participants

Sampling

Analysis

Report Back
and

Progress
Monitoring

Project Plan
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REPORT BACKReport Back

• Report from Fall Semester 2016• Report from Spring Semester 2015
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RESEARCH TRANSLATION &
COMMUNITY ENGAGEMENT

Site
Location

3 months

Methods

&

Analysis

12 months

IRB

8 months

Participants

7 months

Community
Engagement
&

Education

@ 24
months

Report Back

2014

2016
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OBJECTIVES AND GOALS (3)Water Quality
Project

• Community
Awareness

• Student Training on
Water Quality
Monitoring (STEM
Field Support)

3. Training local
community
members and
Engineering
students in the
STEM field
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Water Quality
Project

OBJECTIVES AND GOALS (3)

• April 23th, 2016 Community Workshop
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Water Quality
Project

OBJECTIVES AND GOALS (3)

• Positive Interactions and Academia Presence
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Water Quality
Project

OBJECTIVES AND GOALS (3)

• Long days and Hard Work
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Water Quality
Project

OBJECTIVES AND GOALS (3)

• Dedication and Education 38



OBJECTIVES AND GOALS (3)Water Quality
Project

• Scientific Poster Presentations 39



Water Quality
Project

OBJECTIVES AND GOALS (3)

• Arshley Rey Internship
Opportunity at EPA
Region 2
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OBJECTIVES AND GOALS (4)Water Quality
Project

• Observations and
Experience

4. Identify deficiencies
in the water quality
monitoring process
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OBJECTIVES AND GOALS (4)Water
Quality
Project

Site
Location

Field
and

Laborat
ory

Method
s

Participa
nts

Samplin
g

Analysis

Report
Back
and

Progress
Monitori

ng

• EPA & PR Department of Health

Limited Resources

Lack of Communication (segmented)

Organization and Priorities are not aligned with the public concerns

• Communities

Lack of education and sense of urgency

Limited resources

Poor government support

• Academia

Limited Resources

Limited opportunities for students at undergraduate level

Coordination or collaboration between agencies or other institutions
42



PROJECT DEDICATIONWater Quality
Project

In Honor of Santiago De Jesus
(1963-2015)

“ Thank you Papi” 43



1. This publication “Water Quality for Rural Non-PRASA Communities in Puerto Rico” was developed
under Assistance Agreement No. MA-91772001-0 awarded by the U.S. Environmental Protection
Agency to Nerida H. De Jesus-Villanueva. It has not been formally reviewed by EPA. The views
expressed in this document are solely those of the authors and do not necessarily reflect those of
the Agency. EPA does not endorse any products or commercial services mentioned in this
publication. http://www.epa.gov/

2. National Institute of Environmental Health Sciences (NIH). Award No.P42ES017198

3. Puerto Rico Testsite for Exploring Contaminations Threats (PROTECT).
http://www.northeastern.edu/protect/

4. http://perureports.com/2016/02/13/oil-spills-contaminate-major-river-in-perus-amazon/

5. http://elcomercio.pe/peru/pais/amazonia-negro-derrame-crudo-afecta-afluente-maranon-
noticia-1878623

6. http://vieques.elnuevodia.com/

7. http://agentorangelegacy.blogspot.com/2014/03/puerto-rico-us-lab.html

8. http://www.waterworld.com/articles/2015/12/us-to-upgrade-puerto-rico-s-water-
infrastructure.html

9. http://inhabitat.com/michigan-water-crisis-escalates-to-a-federal-emergency-local-
officials-come-under-fire/?newinfinitescroll=true
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QUESTIONS ?Water
Quality
Project

Site
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Progress
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ng

Award No.1400868
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Contact Information:
Nerida H. De Jesus
nerida.dejesus@upr.edu
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